Neuropeptide Y-induced intracellular Ca2+ increases in vascular smooth muscle cells.
The effect of neuropeptide Y (NPY) on cytosolic free Ca2+ concentration ([Ca2+]i) was studied in cultured smooth muscle cells from porcine aorta (PASMC) and compared with the effect of bradykinin (BK) and angiotensin II (ATII) on [Ca2+]i. All peptides induced dose-dependent and transient rises in [Ca2+]i which were not blocked by extracellular EGTA, but the NPY response was different from the others' as follows. First, the [Ca2+]i rise induced by NPY was not as rapid as that induced by BK or ATII. Second, pertussis toxin abolished the [Ca2+]i rise induced by NPY, but not by BK or ATII. Third, following initial treatment with BK, PASMC were able to respond to NPY, but not to ATII. Finally, BK and ATII, but not NPY, significantly increased inositol 1,4,5-trisphosphate (Ins(1,4,5)P3) generation. Although NPY attenuated forskolin-induced accumulation of cyclic AMP, forskolin- and 3-isobutyl-1-methyl-xanthine-induced alterations in intracellular cyclic AMP did not affect the NPY-induced [Ca2+]i rise. These results suggest that NPY increases [Ca2+]i by a pertussis toxin-sensitive GTP binding protein-involved mechanism which is not mediated by the intracellular messengers such as Ins(1,4,5)P3 and cyclic AMP.